[001] INSULATED COILS FOR WIRES OF ELECTRICAL ENGINES AND 
MAGNETS, ESPECIALLY FOR A MOTOR VEHICLE 



[002] 
[003] 

[004] The present invention concerns insulated coils for wires of electrical engines 

and magnets, especially for a motor vehicle, according to the preamble of patent 
claim 1 . 

[005] 

[006] According to the state-of-the-art, the maximum permissible operating 

temperatures of wire coils for electrical engines or magnets are essentially limited 
by the insulating materials used, such as thermoplastics or resins. Such insulating 
materials not only serve to protect against contact, but also prevent the flashover 
of sparks or arcs between individual conductors. 

[007] Today, extra low voltages are applied to electrical engines and magnets in 

vehicles that amount to a maximum of 60 V, for example, for actuators and small 
drives. In addition, enameled wires are used that have good insulating qualities 
up to a voltage of at least 500 V and permit an operating temperature of 
approximately 200''C. This, in turn, has an effect on the dimensioning of the 
electrical engine or the electrical magnet, as the maximum operating temperature 
significantly affects the dimensioning of the components at a certain output. 

[008] The present invention is based on the task of providing an insulating 

material for the components of the electrical engine and magnets, especially for 
a motor vehicle, wherein said material facilitates an increase in the maximum 
operating temperature and therewith a reduction in the dimensions and the weight 
of the electrical engines and magnets. 

[009] This goal is achieved by the characteristics of patent claim 1 . Additional 

designs and advantages are described in the dependent claims 2 through 4. 
In addition, an electrical engine and an electrical magnet are suggested that can 
be operated at high temperatures and, therefore, have little weight and smaller 



dimensions tlian corresponding electrical engines or magnets according to the 
state-of-the-art. 



[010] 

[011] Accordingly, it is suggested to use insulating material for the wires of 

electrical engines or magnets that permit significantly higher operating 
temperatures for the wires that are used than the insulting materials that are used 
according to the state-of-the-art. 

[012] According to the invention, insulants or insulating materials should be used 

that act primarily as spacers for white wires as protection against contact. This is 
permissible with the very low voltages that are used, where there is little danger 
of flashovers. 

[013] It is suggested, within the framework of a preferred design, to braid wires, 

especially copper white wires, with glass filaments. Additionally, in a further 
development of the invention, the wires could be provided with an oxide layer or 
a ceramical-elastic thin film layer. 

[014] A significant reduction of the volume and weight of electrical engines can 

be achieved with the conceptual design, according to the invention, based on the 
increase in the maximum operating temperature and the suggested operation at 
high temperatures. 

[015] For example, an increase in the operating temperature of an asynchronous 

motor for an actuator or drive typical of a vehicle in the low voltage area of, for 
example, 1 80°C to 280°C, leads to a reduction potential in the volume of the stator 
or the engine of approximately 10 percent (long "lean" engines) up to 
approximately 200 percent (short "fat" engines), i.e., a decrease in volume by half. 

[016] 

[017] The invention will be described in greater detail with the enclosed figures 

illustrating the example of an asynchronous motor. They show: 

[018] Fig. 1 is a schematic cross-section of an asynchronous engine with 

traditional insulating materials; 



[019] Fig. 2 is a schematic illustration of an asynchronous engine with insulating 

material, according to the present invention; and 
[020] Fig. 3 is a schematic illustration of a copper wire provided with the insulating 

material according to the present invention. 

[021] 

[022] An asynchronous engine 1 is shown in Fig. 1 whose wires or wire coils are 

equipped with an insulating material according to the state-of-the-art, enabling a 
maximum operating temperature of 180°C to 200'*C. The illustrations show a 
stator plate 2, a winding overhand 3 with a three-phase coil 4, a rotor plate 5, 
a short circuit ring 6 and a cage rods 7. A housing 8 and an axis 9 consist of 
thermally conducting material. 

[023] On the other hand, an asynchronous engine whose wires are provided with 

high temperature insulation materials as spacers for protection against contact, 
according to the present invention, can be dimensioned significantly smaller with 
the same scale, as sown in Fig. 2. In contrast to the housing, according to the 
state-of-the-art, the housing 8 and the axis 9 are designed thermally insulating in 
order to guarantee operation at higher temperatures above 200°C, for example, 
at temperatures of 290^C to 300°C. 

[024] The object of Fig. 3 is a copper wire 1 0 that has been insulated with a glass 

filament 1 1 . The glass filament primarily serves, according to the invention, as a 
spacer for protection against contact and can be used even at temperatures 
above 200^C. 

[025] It is also suggested, according to the invention, to detach electrical engines 

operating at high temperatures from the mechanics which cannot withstand high 
operating temperatures. 



Reference numerals 

1 asynchronous engine 

2 stator plate 

3 winding overhang 

4 three-phase coil 

5 rotor plate 

6 short circuit ring 

7 cage rods 

8 housing 

9 axis 

10 copper wire 

1 1 glass filament 



